The peroxisome proliferations WY-14,643 and methylclofenapate induce hepatocyte ploidy alterations and ploidy-specific DNA synthesis in F344 rats.
WY-14,643 (WY) and methylclofenapate (MCP) are peroxisome proliferators (PP) and hepatocarcinogens in rats. MCP causes hepatic polyploidization and preferentially induces replicative DNA synthesis in binucleate tetraploid hepatocytes (2 X 2N) in young Alpk:AP rats. To compare the effect of WY and MCP on hepatocyte ploidy and ploidy-specific DNA synthesis, male F344 rats were fed WY (0.1% in diet) or gavaged with MCP (25 mg/kg/day in corn oil) for 2, 5, or 10 days. Four rats per treatment group (including corn oil and diet control groups) were euthanized and the livers perfused at each time point. To identify cells undergoing DNA synthesis, all animals received BrdU by continuous infusion for 2 or 5 days prior to euthanasia. Hepatocyte ploidy and DNA synthesis were determined using one- or two-parameter flow cytometry. Averages +/- SEM for adult male F344 rats as a percentage of total hepatocytes for each ploidy subclass are 2N = 3.4 +/- 0.7%, 4N = 69.9 +/- 1.9%, 2 X 2N = 14.4 +/- 2.4%, 8N = 2.2 +/- 0.4%, and 2 X 4N = 9.6 +/- 0.9%. Significant alterations were not induced in the proportions of 2 X 2N or 4N ploidy subclasses by WY or MCP at any time point. However, WY caused increases in 8N hepatocytes at 2, 5, and 10 days (2 days, 5.2% vs 2.2% for controls; 5 days, 7.0% vs 3.1% for controls; 10 days, 6.4% vs 3.6% for controls) as did MCP at 5 and 10 days (5 days, 6.3% vs 2.5% for controls; 10 days, 5.3% vs 2.9% for controls). In addition, a majority of BrdU-containing hepatocytes were 4N following 5 and 10 days of WY and MCP [34.3% (WY) and 16.8% (MCP) vs 1.8% and 1.1% for controls, respectively, for 2 X 2N (5 days) as a percentage of total hepatocytes]. Hepatocytes with intermediary DNA content (between tetraploid and octaploid) from MCP- and WY-treated rats were predominantly mononuclear, the percentage of binucleate hepatocytes being similar to or less than the percentage of binucleate cells within the total tetraploid hepatocyte population. These data suggest that polyploidization is induced by PP and induction of S-phase by WY and MCP occurs primarily in 4N hepatocytes in mature F344 rats and not within 2 X 2N hepatocytes. Identification of a ploidy subpopulation at risk for tumor development in rodents is essential for clarifying the role of cell replication in risk assessment studies of PP.